Few data have been collected in Britain about the acceptability of blood sampling by vene- puncture in surveillance studies of children's health. Venous sampling may be preferable to sampling by fingerprick when the tests to be performed require a large volume of blood. Nevertheless, the acceptability of the procedure to both children and parents may significantly alter response rates to a study and if response rates are less than 65% the representativeness of the sample, and hence the value of the study, would be brought into question.
In the Dietary and Nutrition Survey of British Adults the response to blood sampling was 65% of the eligible sample (76% of eligible responders).' In the Bogalusa heart study in the USA, the objective of which was to investigate the early natural history of atherosclerosis, 77% of children and adolescents provided a blood sample.2 The latter study was performed in 1976, before the AIDS scare, and therefore may not represent expected levels of cooperation today. In Britain, a researcher studying a voluntary sample of adolescents in Exeter found high levels of cooperation (nearly 100%) in a group of motivated participants. The response rate in a wider sample of voluntary subjects who agreed to participate in the study was only 55%, however, and even lower when the request to collaborate coincided with a high media profile on AIDS (Armstrong N, personal communication).
The acceptability of blood sampling by venepuncture in a paediatric population could be affected by the age of the child, parental attitudes to testing, peer group pressure, or the child's perception of the benefits of participating. The success in collecting the blood sample may depend on the cooperation of the child and the skill of a phlebotomist.
This study was designed to assess whether the introduction of venepuncture into a study of health and growth in primary schoolchildren is a viable option in terms of parental and child consent to participate in the study, and the technical success of collecting blood in the school environment and transporting it safely to a laboratory for analysis. Two strategies of preparing children for the test were compared. In one children were given a short explanation in the classroom as a group before the procedure as well as receiving reassurance from the phlebotomist at the time of testing; the other group were reassured at the time of testing only.
Subjects and methods
The sample consisted of 593 children. Two hundred and ninety five (50%) children were in year 1 (5-6 years of age) and 298 children were in year 4 (8-9 years of age). The sample came from seven schools in Canterbury. With the assistance of the community paediatricians the schools were selected to represent children from a range of socioeconomic backgrounds. The study was carried out to assess the feasibility ofvenepuncture in schoolchildren, which is necessary to measure haemoglobin, ferritin, and cholesterol concentrations in line with Department of Health surveys in England.
The sample size was chosen to detect a difference in response of 60% and 75% between the two strategies of explaining the venepuncture procedure to children, in the two age groups, as significant at the 5% level with 80% power.
Approval of the local ethical committee was obtained.
Parents of all the children were sent a letter describing the nature of the study and requesting permission to test their child. A consent form was enclosed for the parents to return to the school. Parents were asked to discuss the test with their child before giving consent and were reassured that the child's assent would still be required at the time of testing despite positive parental consent. Parents were also informed that children who underwent venepuncture would be given a T-shirt bearing the study's initials and an illustration ofhealthy lifestyle as a token of our appreciation of the child's participation and cooperation in the study. Reminders were sent to non-responders one week later.
Three trained phlebotomists were employed to collect the blood samples in the schools.
An explanation before taking a blood sample was given to children in three of the seven schools. Those schools selected included children from varied socioeconomic backgrounds. The explanation was given to all children by one of the investigators (JH) and included a simple description of why the study was being carried out, how the procedure would be performed, and what level of discomfort the children might expect to feel. The children were invited to ask questions about the procedure and their questions were answered. In addition to this explanation, the phlebotomist spent time reassuring the children at the time of testing. In the remainder of the schools the procedure was explained by the phlebotomist at the time of testing only. We did not assess the consistency of the reassurance giving by the phlebotomists to the children.
EMLA anaesthetic cream was applied to children's arms over the proposed venepuncture site one hour before testing (the child returned to class in the interim). Two 5 ml tubes of blood were collected from each child using Vacutainer blood collection sets and tubes (Becton Dickinson) as recommended by the department of clinical biochemistry at the University of Newcastle. The laboratory received no names of children and unused blood was discarded.
The specimens collected were packed into specimen postal containers and sent by first class mail to the laboratory in Newcastle for analysis. This The percentage of samples posted which arrived safely and were able to be analysed by the laboratory was also calculated.
Results
Eighty six per cent of parents completed the consent form (figure). Positive parental consent was obtained from 443 parents, 74 7% of the total sample. The difference between 72% consent of year 1 and 77% of year 4 children was statistically significant (p<005). Consent was positively refused by 69 parents (1 1 6% of the total sample; 15% of year 1 and 8% ofyear 4 children). The parental positive consent rates for the seven schools participating in the study varied from 46% to 91%. From the sample of children eligible for testing, 430 (97-1%) children presented for testing; 13 (2-9%) children were absent from school during the collection of samples.
Of the 430 children available for testing 21 (4 9%) refused to participate when they arrived at the testing room. This represented 3*5% of the total sample. The difference between the refusal rates for year 1 and year 4 children was small and not significant. There was no significant difference in refusal rate between those children who received an explanation about the test before entering the testing room and those who received an explanation at the time of testing only.
Response to venepuncture.
Response to venepuncture for monitoring in primary schools
Other reasons why blood samples could not be collected included no suitable vein identified (17 (3%) children) and children feeling unwell at the time of testing (one child). Another child felt unwell but a specimen was collected. Collection of a less than desirable volume of blood was recorded for 17 (4%) children, but 14 of these samples were still analysed. The number of technical failures was none of 279 venepunctures for phlebotomist 1, one (1%) of 67 venepunctures for phlebotomist 2, and 16 (22%) of 72 venepunctures for phlebotomist 3, the latter having a higher failure rate than either of the other two (p<0001).
Only one child did not have a sample collected without the reason being recorded. Nine samples were reported as collected but were not analysed. Four of these were sent to the wrong address and the fate of the other five samples is unknown. In total there were difficulties in delivering nine (2%) of 387 samples from the schools to the laboratory analyser.
A total of 378 blood samples were finally available for analysis, of which 375 were fully analysed.
Discussion
Overall response rates were satisfactory, though there was a variation in the level of positive consent given between schools. Response rates to a request to collect blood by venepuncture were as high as a previous study by the same workers assessing the response to a request to collect a capillary blood sample from children by fingerprick (unpublished data).
The socioeconomic composition of a school appeared to affect parental response rates. The two schools with the lowest response rates were identified by participating head teachers and local community paediatricians as having larger numbers of children from lower socioeconomic groups and deprived social backgrounds. Conversely, high response rates were obtained from the most middle class schools in the sample.
As found in other studies of invasive testing in children,3 response rates in the younger age groups (the rising 6 year age group) were lower than those of the rising 9 year age group. The response rate after the introduction of venepuncture is important as it may have a 'knock on' effect for obtaining consent to the other less invasive tests included in a test battery and affect the overall success of a study.
A small number of parents asked to be present at the time their child was tested. This was allowed, but the venepuncture was often more upsetting for these children than those without parents present. It has been suggested that parents can accurately predict their child's distress associated with painful or anxiety provoking procedures3 and parents may wish to be present because they recognise their child's concern. It has also been found that the parent's level of anxiety can influence the child and contribute to the overall apprehension surrounding the procedure.4 This is an area that needs further investigation in the context of non-therapeutic research. In this study we have shown that taking blood by venepuncture from even fairly young children in schools for surveillance studies is technically possible. Postal delivery of blood samples to a central laboratory was successful, with minimal loss of specimens. Obtaining positive consent from parents was difficult for some groups of children, raising some concern about the representativeness of the final sample, though the overall response rate obtained in this study was acceptable.
Our recommendations have to be scrutinised in the context of recent guidelines on the conduct of research in children by the Medical Research Council8 and British Paediatric Association.9 In our view venepuncture is ethical provided that the problem under investigation is of great importance, the response rate is high, and the sample size is appropriate for the question being asked.
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Commentary (1)
In 1978 the British Paediatric Association (BPA) set up a working party on the ethics of research in children and as a result a set of guidelines to aid ethical committees considering research involving children was published in 1980.1 Two of the premises on which the guidelines were based were that (a) research which involves a child and is of no benefit to that child (non-therapeutic research) is not necessarily either unethical or illegal and (b) that the degree of benefit resulting from a research should be assessed in relation to the risk of disturbance, discomfort, or pain -the risk:benefit ratio.
